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Kl Responsive to communication{s) filed on Jun 20, 1997 ■ 

□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Quayle, 1935 CD. 11; 453 O.G. 213. 



A shortened statutory period for response to this action is set to expire 



month(s), or thirty days, whichever 



is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. {35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 



Disposition of Claims 

Kl Clalm(s) 1-34 



is/are pending in the application. 



Of the above, claim(s) 
□ Claimis) 



S Claim(s) 1-34 

□ Claim(s) 

□ Claims 



is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction or election requirement. 



Application Papers 

Kl See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawlng(s) filed on is/are objected to by the Examiner. 

□ The proposed drawing correction, filed on is Cipproved Qisapproved. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

□ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

□ All □ Some* DNone of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
*Certified copies not received: 



□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachment(s) 

Kl Notice of References Cited, PTO-892 

Kl Information Disclosure Statement(s), PTO-1449, Paper No{s). 2 

□ Interview Summary, PTO-413 

tS Notice of Draftsperson's Patent Drawing Review, PTO-948 
n Notice of Informal Patent Application, PTO-152 
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DETAILED ACTION 

1 . Claims 1 -34 are pending and are being examined. 

Claim Objections 

2. Claim 2 is objected to because of the following informalities: "BMP9" is misspelled. 
Appropriate correction is required. 

3. Claim 18 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Approximately at least 2.5 mg of OP-1 fails to further limit 
approximately 1.25 mg of OP-1. 

Claim Rejections - 35 USC § 112 

4. Claims 2-4 are rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling for a device comprising an osteogenic protein wherein said osteogenic 
protein is selected from the specifically recited osteogenic proteins, or wherein said osteogenic 
protein comprises an amino acid sequence having at least 70% homology with the C- 
terminal 102-106 amino acids, including the conserved seven cysteine domain, of human OP-1 
and induces local bone and or cartilage formation, does not reasonably provide enablement for a 
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device comprising an osteogenic protein wherein said osteogenic protein is an amino acid 
sequence variant of the specifically recited osteogenic proteins or wherein said osteogenic protein 
comprises an amino acid sequence having at least 70% homology with the C-terminal 102-106 
amino acids, including the conserved seven cysteine domain, of human OP-1 without regard to the 
5 functional activity of the osteogenic protein. The specification does not enable any person skilled 
in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention commensurate in scope with these claims. Amino acid sequence variants of the recited 
osteogenic proteins encompasses conservative and non-conservative amino acid substitutions, 
insertions and deletions, which may or may not affect the fiinctional activity of the protein, and 

1 0 the specification has not taught which amino acid residues are tolerant and which are intolerant of 
substitution, deletion or insertion such that the skilled artisan could obtain an amino acid sequence 
variant without undue experimentation. The specification does not exemplify additional amino 
acid sequence variants of the recited osteogenic proteins and it is unpredictable what level of 
amino acid sequence can be tolerated while retaining functional activity. The skilled artisan is left 

1 5 to perform extensive trial and error experimentation wherein amino acid substitutions, insertions 
and deletions are made in the recited osteogenic proteins until a functional osteogenic protein is 
obtained. Such trial and error experimentation is considered undue. Furthermore, the 
specification has not taught how to use a non-functional osteogenic protein. Given the limited 
guidance and working examples in the specification, the unpredictability in the art, and the 

20 extensive amount of experimentation required of the skilled artisan to obtain amino acid sequence 
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variants, undue experimentation would be required to practice the full scope of the claimed 
invention. 

5. Claims 26-30, 34 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter w^hich applicant regards 
5 as the invention. 

Claims 26-28 are indefinite over the recitation of "defect site" because it is not clear if the 
method is to be used for any imaginable defect site, bone related or not, or if the method is to be 
used for bone defect sites. The metes and bounds of the claim are not clearly set forth. 

Claims 26-30 are indefinite because the claims lack a process step which clearly relates 
10 back to the preamble and it is unclear what effect is to be achieved by the claimed method; an 
intended use is not the same as an effect; in the absence of a recitation as to any effect, or a 
process step producing an effect, or an effective amount of the agent to cause an effect, it is 
unclear what effect can be inferred. 

Claim 34 is indefinite because it is not clear how two receptacles comprise a single 
1 5 receptacle. The metes and bounds of the claim are not clearly set forth. 
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Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ~ 

5 (b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 

on sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 1, 7-15, 20-22, 24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Amman et al. (A). Anmian et al. disclose a composition comprising an osteogenic protein, 
wherein said osteogenic protein is TGF-p, a matrix, wherein the matrix is tricalcium phosphate or 

10 collagen, and a binding agent, wherein the binding agent is dextran, or carboxymethyl cellulose. 
Amman et al. also teach said composition comprising an osteogenic protein, wherein said 
osteogenic protein is TGF-P, and combinations of said matrices and said binding agents 
(paragraph bridging columns 9-10), said composition further comprising a wetting agent 
(column 16, full paragraph 5). Amman et al. teach the composition can be used to induce bone at 

15 a site where there is a bone deficiency (column 10, full paragraphs 2-3; column 12, full 

paragraphs 1-2). Amman et al teach said composition wherein the ratio of binding agent to matrix 
varies from 0.1:1 to 1:1 (Abstract). 

8. Claims 1-4, 7-15 are rejected under 35 U.S.C. 102(b) as being anticipated by O'Leary (C). 
O'Leary et al. teach a composition for use in bone repair, said composition comprising 
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demineralized bone powder, BMPs, one or more binding agents, and a wetting agent (column 1, 
line 65 to column 4, line 59). 

9. Claims 23 and 24 are rejected under 35 U.S.C. 102(b) as being anticipated by Lindstrom 
et al. (B). Lindstrom et al. disclose a composition comprising an osteogenic protein, i.e. TGF-P 
(colunm 1, full paragraph 6), 0.01%- 10% binding agent, i.e. hydroxypropylmethylcellulose 
(column 4, fiill paragraph 3), and 0.1 ng/ml to 1 g/ml matrix, i.e. collagen (colunm 6, lines 26-35). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 1 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over O'Leary et 
al. (C) as applied to claim 1 above, and further in view of Ogawa et al. (U). O'Leary et al. teach 
composition for use in bone repair said composition comprising a BMP, as discussed above. 
O'Leary et al. do not teach said composition comprising at least two different osteogenic proteins. 
Ogawa et al. teach that TGF-P and BMP synergize in promoting the formation of endochondral 
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bone in vivo (page 14233, paragraph bridging columns 1-2). Ogawa et al. do not teach the 
composition of O'Leary et al. comprising TGF-P and BMP. However, it would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to make a 
composition comprising a BMP, as taught by O'Leary et al,, and to modify that teaching by 
5 including two different osteogenic proteins, such as TGF-p and BMP, as taught by Ogawa et al., 
with a reasonable expectation of success. One of ordinary skill in the art would be motivated to 
combine these teachings in order to achieve the synergistic effect of two different osteogenic 
proteins and induce more bone grov^h. The invention is prima facie obvious over the prior art. 

12. Claims 1 and 9 are rejected xmder 35 U.S.C. 103(a) as being unpatentable over Amman et 
10 al. (A) in view of LeGeros et al. (CS, cited by Applicants). Amman et al. disclose a composition 
comprising an osteogenic protein, a matrix and a binder, as discussed above. Amman et al do not 
teach said composition comprising a matrix wherein said matrix comprises a combination of HA 
and TCP. LeGeros et al. teach a matrix comprising a combination of hydroxylapatite (HA) and 
tricalcium phospahte (TCP) for the repair of periodontal defects and in some orthopedic 
1 5 applications and the combination is more efficient than HA alone. LeGeros et al. do not teach 

said composition comprising an osteogenic protein and a binding agent. However, it would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to make a 
composition comprising an osteogenic protein, a matrix and a binder, as taught by Amman et al., 
and to modify that teaching by using a combination of HA and TCP, as taught by LeGeros et al.. 
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with a reasonable expectation of success. One of ordinary skill in the art would be motivated to 
make this modification in order to derive the more efficient biological performance of the 
HA/TCP combination, as taught by LeGeros. The invention is prima facie obvious over the prior 
art. . 

13. Claims 1, 20-22, 32 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amman et al. (A). Amman et al. disclose a composition comprising an osteogenic protein, a 
matrix and a binder for inducing bone, as discussed above. Amman et al. also discloses that the 
TGF-P and TCP are mixed before exposure to the polymer used to bind the mixture. Amman et 
al. do not disclose a kit for inducing bone formation. However, it would have been obvious to 
one of ordinary skill in the art at the time of Applicants' invention to make a kit comprising a 
receptacle containing the TGF-p/TCP mixture and a receptacle containing the binding agent, and 
to further include a receptacle containing a wetting agent, with a reasonable expectation of 
success. One of ordinary skill in the art would be motivated to make such a kit in order to either 
sell the kit or to make it available to other investigators. The invention is prima facie obvious over 
the prior art. 

14, Claims 23, 24 and 26-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lindstrom et al. (B). Lindstrom et al. disclose a composition comprising an osteogenic protein, 
i.e. TGF-P (column 1, full paragraph 6), 0.01%- 10% binding agent, i.e. 
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hydroxypropylmethylcellulose (column 4, foil paragraph 3), and 0.1 ng/ml to 1 g/ml matrix, i.e. 
collagen (column 6, lines 26-35). Lindstrom et al. also teach that the composition is usefol in 
orthopedic applications. Lindstrom et al. do not teach said composition for the repair of bone. 
However, it would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to use the composition, as taught by Lindstrom et al., for the repair of bone, with a 
reasonable expectation of success. One of ordinary skill in the art would be motivated to make 
this modification because TGF-p is an osteoinductive factor. The invention is prima facie obvious 
over the prior art. 

15. Claims 1, 5, 17-19 and 26-31 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cook et al. (CD, cited by Applicants) in view of O'Leary et al. (C). Cook et al. teach the 
induction of bone formation with a composition comprising OP-1 and collagen (page 302, 
paragraph bridging columns 1-2). The collagen was prepared from demineralized bone 
(page 303, column 2, foil paragraph 1). The composition comprised 500 mg of collagen matrix 
and 0.625 to 2.5 mg of OP-1 (page 303, column 2, foil paragraph 1), which is equivalent to 1000 
mg of collagen matrix and 1.25 to 5.0 mg of OP-1 . Cook et al. teach the experimental bone 
defect was filled completely with the composition (paragraph bridging pages 303-304). Cook et 
al. do not teach said composition comprising carboxymethylcellulose. O'Leary et al. teach 
composition for use in bone repair, said composition comprising demineralized bone powder 
(paragraph bridging columns 1-2), which comprises collagen, as taught by Cook et al., BMPs 
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(paragraph bridging columns 2-3), and carboxymethylcellulose (paragraph bridging columns 3-4). 
O'Leary et al. also teach that carboxymethylcellulose significantly improves the ability of the 
composition to keep the bone powder in suspension and makes the application of a homogeneous 
composition easier. O'Leary et al. teach said compositions wherein the bone powder comprises 
about 80% by weight of the composition (column 4, full paragraph 1). Thus, the composition 
taught by O'Leary et al., which comprises carboxymethylcellulose, would comprise about 20% 
carboxymethylcellulose, which encompasses applicants claimed device comprising approximately 
at least about 1 80 or 200 mg carboxymethylcellulose. O'Leary et al. do not specifically teach said 
composition comprising OP-1. However, it would have been obvious to one of ordinary skill in 
the art at the time of Applicants' invention to make a composition for inducing bone, as taught by 
Cook et al., and to modify that teaching by adding carboxymethylcellulose to the composition, as 
taught by O'Leary et al., with a reasonable expectation of success. One of ordinary skill in the art 
would be motivated to make this modification in order to improve the suspension-keeping 
characteristics of the composition. The invention is prima facie obvious over the prior art. 



16. Claims 1, 15-19 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
Cook et al. (CD, cited by Applicants) in view of O'Leaiy et al. (C). as applied to claims 1, 17-19 
above, and further in view of Kuberasampath et al. (AE, cited by Applicants). Cook et al. 
of O'Leaiy et al. teach a composition comprising OP-1, collagen matrix, and 
carboxymethylcellulose, as discussed above. Cook et al. in view of O'Leaiy et al. do not teach 



; over 



in view 
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said composition further comprising saline. Kuberasampath et al. teach OP preparations in 
physiological saline mixed with collagen matrix (column 12, lines 43-46). Kuberasampath et al. 
do not teach OP preparations in physiological saline mixed with collagen matrix and 
carboxymethylcellulose. However, it would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to make a composition as taught by Cook et al. in view of 
O'Leaiy et al., and to modify that teaching by including saline, as taught by Kuberasampath et al., 
with a reasonable expectation of success. One of ordinary skill in the art would be motivated to 
make this modification in order to dissolve the OP-1 in a suitable buffer. The invention is prima 
facie obvious over the prior art. 
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u ,A concerning this communication or earlier communications from the examiner 

should be chrected to David S. Romeo whose telephone number is (703) SoSO ^^e e^^^^^^^ 
can normally be reached on Monday through Friday from 8:00 a.m to 4 30 n m 

Stephenwrrb^^^d^n^^ 

communTaSi^^^^^^^^ Faxed drafr or info.. 

U S C nirS'T ''^^^'"^ ^PP"°"' °ther than those under 35 

U.S.C. 132 0 which otherwise require a signature, may be used by the applicant and should be 
addressed to [stepheii.walsh@uspto.gov]. ^-'tni ana snouid be 

Pn.nl.v^"l"^'T '-"^^il ^""^"ions will be made of record in the application file PTO 

employees do not e.noaof- in Tnt^^rr.o+ ^ ...... vauun r i u 



Q-I2ABETH C. KEK/tCTga 
PATENT £KAf»«gR 



January 4, 1998 



